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V. Reasoned statement under Rule 43 bis.l(a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 
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2. Citations and explanations supporting such statement: 

Dl RU 2196602 CI 

D2 RU 2124022 CI 

D3 US 5811460 A 

D4 US 6204391 A 

D5 . US 2003027880 A 

In Dl an agent is described for inhibiting HIV and CMV infections and a method 
for inhibiting them. As the agent for inhibiting use is made of compounds based on amino 
acid or dipeptide derivatives of fullerene. Sodium salts of fullerene-monoamino-caproic 
and fullerene-monoamino-butyric acids are used as the fullerene amino acid derivative. 
The method for preparing fullerene derivatives consists in adding to a solution of fullerene 
in o-dichlorobenzene an aqueous solution of sodium salt or potassium salt of an amino 
acid (in particular, of aminocaproic, aminobutyric acid, etc.) and 18-crown-6, washing 
with water, and obtaining a derivative in the form of a solid powder-like substance. 

Known from D2 is a synthesis of N-(monohydro)-fullerene-aminocaproic acid 
HC 6 oNH(CH 2 ) 5 COOH. For producing this compound, to a solution of 0.03 g (0.0414 
mmole) of fullerene in o-dichlorobenzene an aqueous solution of 0.0498 (2.07 mmole ) of 
potassium salt of aminocaproic acid and 0.5465 g (2.07 mmole) of 18-crown-6 in the ratio 
of 1:1 are added. The amount of the amino acid must exceed the amount of fullerene by 50 
times. The reaction mass is stirred for 6 — 8 hours at 60°C. The solvents are distilled off, 
the residue is treated with a saturated NaCl solution and washed with water. 

D3 — D4 describe water-soluble derivatives of fullerene (C60) having antiviral 
properties, which are used for inhibiting human retroviral infections. 

From D5 it is known to use polyethylene glycols as solubilizers. 
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Additional sheet 

. D5 relates to water-soluble fullerene derivatives which have substituents which 

contain one or more amino groups, amino cationic groups, and which modulate the 
activity of NOS synthetase and/or of calmodulin, and also to a method of inhibiting the 
activity of NOS by contacting one or more fullerene derivatives with cells or tissues, 
which inhibit the NOS activity. 

Claims 1, 3—^5 meet the criteria of "novelty" and "inventive step" on the strength 
of the fact that from the state of the art (Dl — D5) no agent is known or obvious for 
inhibiting the reproduction of membrane viruses, which comprises a water-soluble 
compound of fullerene-polycarboxylic anions of the general formula presented in claim 1. 
The agent has been prepared by virtue of the riucleophilic addition of an amino acid to 
fullerene via several double bonds with the number of two and more amino acids. The 
compound has better solubility in water as against analogs, which feature ensures high 
effectiveness of action on infected cells, as well as low toxicity, and makes the compound 
suitable for use in pharmaceutical compositions (claims 3 — 4) in treating diseases caused 
by HIV/AIDS, herpes infections, virus hepatitis type C for suppressing the reproduction of 
membrane viruses (claim 5). 

Claim 2 is directed to several variants of a method of preparing an agent for 
inhibiting the reproduction of membrane viruses. The prior art most relevant to the 
claimed method is the method of preparing a fullerene derivative, disclosed in D2. One of 
the variants of the proposed method, which contemplates using 8-crown-6 as the 
solubilizer, differs from the method known from D2 in that the amount of the amino acid 
must exceed the amount of fullerene by more than 50 times, while in D2 a 50-fold excess 
of an amino acid is used. However, it is obvious to one skilled in the art that with a an 
excess slightly over 50-fold, e.g., with the 50.1 -fold excess, the method will give a 
compound known from D2. For this reason claim 2 in such variant of the method does not 
meet the criterion of "inventive step". 

As regards the rest of the distinctive features of the method, from Dla method is 
known of using an amino acid in the form of sodium salt, and from D5 it is known to use 
polyethylene glycols as solubilizers. On these grounds claim 2 with respect to other 
variants does not meet the criterion of "inventive step" either. 

The invention according to claims 1 — 5 is industrially applicable. 
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HoMep m CTKjxy h ap o ah o i5 3a»BKH: 
PCT/RU 2004/000208 



Pa3ACJi V YTBepMCAeHHe b cootb6tctbhh c FEpaBHJiOM 43 bis.l(a)(i)B othoiiichhh hobm3he>i, 
n3o6peTaTejibcicoro ypOBHH h npoMbiuuieHHofi npHMeHMMOCTH; ccbijikh h noncHeHHn, noAKperuiHiomHe TaKoe 
yTBCp/KACnne 



I. y TMCp/KACl 1 Me 
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2. Ccbijikh h noacHeHH^, no^KpenJiiiiomHe TaKoe yTBep^eHHe: 



A3 

A4 
A5 



RU 2196602 CI 
RU 2124022 CI 
US 5811460 A 
US 6204391 A 
US 2003027870 A 



B Al onncaHO cpe^CTBO jum nHrn6npoBaHH^ BPF? h IJMB -hh<|> eicijHH h 
cnoco6 hx HHrH6npoBaH*ra. B KanecTBe cpe^CTBa rjix HHrH6npoBaHH5i npHMeBraoT 
coe^HHeHHH Ha ocHOBe aMHHOKHCJiOTHBrx hjih AHnenTimHbix npoH3BO/i;HBrx 4>yjuiepeHa. 
B icanecTBe aMHHOKHCJioTHoro npoH3BO/i;Horo <J)yjuiepeHa Hcnojn>30BaHBi HarpHeBBie 
cojih 4 :) y jIJie P eHMOHOaMHHOKaiI P OHOBO fi H 4>yjmepeHMOHoaMHHOMacjimoft khcjiot. 
Cnoco6 nojry^eHHK npoH3BO^HBrx 4>yjiJiepeHa 3aionoHaeTCH b Ao6aBJieHHH k pacTBopy 
(j^yjuiepeHa b o-£HXJiop6eH30Jie BOflHoro pacTBopa HaTpneBOH hjih KajineBofi cojih 
aMHHOKHCJiOTBi (b HacTHOCTH, aMHHOKanpoHOBoft, aMHHOMacjiHHOH h Ap.) Hl8-KpayH-6 , 
npoMbisaHHn bo^oh h nojiyneHHH npoH3BOOToro b Bime TBepaoro nopomKoo6pa3Horo 
BemecTBa. 

Vl3 A2 H3BecTeH chhtc3 N-(MOHorH^po)-4)yjuiepeHaMHHOKanpoHOBOH KHCJIOTBI 
HC( )( )NH(CH 2 )5COOH. J\jisl ero nojiynemui k pacxsopy 0,03 r (0, 0414) 4>yjuiepeHa b 
o-zi;Hxjiop6eH30Jie Ao6aBJiaioT boahbih pacTBop 0498 (2 5 07mmojib) KajineBOH cojih 
aMHHOicanpoHOBOH khcjiotbi h 0,5465 r (2,07 mmojib) 18-KpayH-6 b cooTHOineHHH 
1 : 1 .IIpH 3TOM icojiHHecf bo aMHHOKHCJiOTBi npcBBnnaTB KOJiHHecTBO 4>yjniepeHa B 50 
pa3. PeaicutHOHHyio Maccy nepeMeinHBaioT 6-8 nacoB npn 60°C. PacTBOpHTCjiH 
OTroH^KDT, ocTaTOK o6pa6aTbisaiOT HacBimeHHBiM pacTBopoM NaCI h npoMBiBaioT 

BOAOH. _ 

JX$ — A4 oriHCBiBaioT Bo^opacTBopHMBie npoH3BOAHBie (|)yjiJiepeHa (C60), 

HMeiOIUHe aHTHBHpyCHBie CBOHCTBa, KOTOpBie HCnOJIB3yK)T RJUL HHrnSHpOBaHH^ 

peTpoBHpycHBix HH(J>eKi];HH nejiOBeKa. . 

H3 A^ H3BeCTHO HCnOJIB30BaHHC nOJIH3THJieHrJIHKOJieH b KanecTBe 
C0JIH06HJIH3aTOpOB. 
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/l,onojiHHTejibHi>iii jihct 



JX5 xacaeTCH BO^opacTBopHMbix npoH3BOAHBix (jDyjiJiepeHa, KOTopBie HMeiOT 
3 a m ecTHTe ji h , co^ep^camHe oflHy hjih 6onee smuho rpynn, aMHHO KaraoHHBix rpynn, h 
KOTopbie.MOAyJiHpyiOT aKTHBHocTB NOS CHHTeTa3Bi h /hjih KajiMo^yjHraa, a TaioKe 
cnoco6a HHrH6HpoBaHH5i NOS aKTHBHOCTH KOHTaKTHpoBaHHeM o^Horo hjih 6ojiee 

npOH3BO£H£>IX (J)yi[JiepeHa C KJieTKaMH HJIH TKaHHMH, KOTOpBie HHrH6HpyK)T NOS 
aKTHBHOCTb. 

riyHKTbl 1,3-5 CO OTB CTCTByiOT KpHTepHflM «HOBH3Ha» H «H306peTaTCJIBCKHH 
ypOBCHb)), Ha OCHOBaHHH TOrO, HTO H3 ypOBH* TeXHHKH (fll-A5) HeH3BeCTHO H 

neoneBHAHO cpe^CTBO &nx HHrnGHpOBaHHK penpo,nyKn;HH oSoJionenHbix BHpycoB 
n pe^cTaB JiHiomee co6oh BO,zi;opacTBopHMoe coeAHHeHHe ^yjuiepeHno jiHKap6oHOBbix 
aHHOHOB, o6men 4)opMyjibi 5 npe^cTaBJicHHOH b n.l. Cpe^cTBO nojiyneHO 3a cneT 
Hyi<jreo(J)HnbHoro npHcoe#HHCHHJi k (|)yjiJiepeHy aMHHOKHCJiOTbi no HecKOJibKHM 
Abohhbim CB5I35IM c KOJiHHecTBOM AByx H 6oJiee aMHHOKHCJiOT. Coe^HHeHHe o6jia#aeT 
jiynmeH pacTBopHMOCTBio BO^e b oTJiHHHe ot aHajioroB, hto o6ecneHHBaeT BbicoKyio 

SC^eKTHBHOCTB B03fleHCTBH5I Ha HH(j)HIJHpOBaHHBie KJieTKH H HH3KyK) TOKCHHHOCTB H 

HcnoJib3yeTC5i b (JjapMaixeBTHHecKHX KOMno3HUHHX (n.n.3-4) npn jieneHHH 3a6oJieBaHHii, 
BBi3BaHHbix BWUCYBAJS^ repnec-HH$e^HHMH 3 BHpycHBiM renaTHTOM C rjvl 
no^aBneHHii penpo,nyKij;HH oGojiohchhbix BHpycoB (n.5). 

B nyHKTe 2 3aaBJieHO HecKOJibKO BapnaHTOB cnoco6a nojiyneHH* cpe^cTBa juix 
HHrH6HpoBaHHH penpo,nyKii;HH o6onoHeHHBix BHpycoB . Han6ojiee 6jih3khm aHajioroM 
3aaBJieHHOMy cnoco6y HBJiaeTCH cnoco6 noJiyHemDi npoH3BO£Horo <|>yjiJiepeHa , 
p aci<p bitbih b JXl. O^hh H3 BapHaHTOB 3aaBJieHHoro cnoco6a , npeOTOJiaraionpiH 
HcnojiB30BaHHe b KanecTBe cojno6HJiH3aTopa 18-KpayH-6 OTJinnaeTCH ot H3BecTHoro 

H3 J\2 Cn0C06a TOJIBKO TeM 3 HTO KOJIHHeCTBO aMHHOKHCJIOTBI #oji5kho npeBBimaTb 

KOJiHHecTBO 4>yjuiepeHa 6ojiee neM b 50 pa3 , Tor^a KaK b R2 HcnojiB3yiOT 50-KpaTHBift 
H36biTOK aMHHOKHCJIOTBI. O^HaKo, cneipiajiHCTy HBJiaeTCH oneBHAHBiM, hto npn 
He3HaHHTenBHOM npeBBinieHHH 50-KpaTHoro H36BiTKa, HanpHMep npn H36BiTKe b 50,1 
pa3, noJiyHHTCK coeAHHeHHe H3BecTHoe H3 R2. Ha OCHOBaHHH 3Toro, nyHKT 2 b TaKOM 
BapnaHTe ne cooTBeTCTByeT KpHTeprao «H3o6peTaTejiBCKHH ypoBeHB». 

Hto KacaeTCfl ocTajiBHBix otjihhhtcjibhbix npH3HaKOB cnoco6a, to H3 JJJ 
H3BecTeH cnoco6 noJiyneHH* aMHHOKHCJiOTHoro npoH3BOAHoro ^yjuiepeHa c 

HCI10JIB30BaHHCM aMHHOKHCJIOTBI B BHfle HaTpHCBOH COJIH, a H3 ^5 H3BCCTHO 

HcnoJiB30BaHHe noJiH3THJieHrjiHKOJieH b KanecTBe coJHo6HJiH3aTopoB.. Ha ochob3hhh 
3Toro, nyHKT 2 b oTHomeHHH Apyrnx BapnaHTOB TaKace He cooTBeTCTByeT KpHTcpHio 

« H 3 O 6 p CTaTe JIBCKHH ypOBCHB». 

H3o6peTeHHe no n.n. 1-5 ^bjihctch npoMBiinneHHO npHMeHHMBiM. 



OopMa PCT/IS A/237 (AonojiHHTejibHUH pa3^eJi) (aHBapt 2004) 



